Cholinesterase inhibitory activities of some flavonoid derivatives and chosen xanthone and their molecular docking studies.
Flavonoids are one of the largest classes of plant secondary metabolites and are known to possess a number of significant biological activities for human health. In this study, we examined in vitro acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) inhibitory activities of four flavonoid derivatives--quercetin, rutin, kaempferol 3-O-beta-D-galactoside and macluraxanthone. The in vitro results showed that quercetin and macluraxanthone displayed a concentration-dependant inhibition of AChE and BChE. Macluraxanthone showed to be the most potent and specific inhibitor of both the enzymes having the IC(50) values of 8.47 and 29.8 microM, respectively. The enzyme kinetic studies revealed that quercetin inhibited both the enzymes in competitive manner, whereas the mode of inhibition of macluraxanthone was non-competitive against AChE and competitive against BChE. The inhibitory profiles of the compounds have been compared with standard AChE inhibitor galanthamine. To get insight of the intermolecular interactions, the molecular docking studies of these two compounds were performed at the active site 3D space of both the enzymes, using ICM-Dock module. Docking studies exhibited that macluraxanthone binds much more tightly with both the enzymes than quercetin. The calculated docking and binding energies also supported the in vitro inhibitory profiles (IC(50) values). Both the compounds showed several strong hydrogen bonds to several important amino acid residues of both the enzymes. A number of hydrophobic interactions could also explain the potency of the compounds to inhibit AChE and BChE.